cis-Chrysanthenyl hexanoate and cis-chrysanthenyl octanoate, two new natural esters from Eryngium planum L., have been spectroscopically characterized.
In order to identify its minor components, the flower oil of Eryngium planum L (flat sea holly), a species growing wild in central Poland, was fractionated by repeated chromatography. The fractions were analyzed by GC-MS and 13 C NMR spectroscopy following a procedure developed in our laboratories [1] . One fraction, containing two new compounds, was suspected to contain chrysanthenyl esters. The aim of our work was to elucidate the structure of these two compounds and to report their NMR spectroscopic data.
The flower oil of E. planum was isolated by hydrodistillation and repeatedly chromatographed on silica gel. The 13 C NMR spectrum of a sub-fraction containing two major compounds (26.5% and 14.6%), exhibited a set of signals close to those of chrysanthenyl acetate 1 (Figure 1 ), the unique component of another sub-fraction. Simultaneously, two sets of resonances could be distinguished and they suggested, in combination with retention index values (RIs = 1628 and 1832, BP-1; 1922 and 2129, , that the two compounds were probably cis-chrysanthenyl hexanoate (2) and cis-chrysanthenyl octanoate (3), which appeared to be new compounds. With respect to the small quantity of the sub-fraction (114 mg) and the similarity of their structure, it was quite difficult to isolate the two components. Consequently, they were prepared by The NMR data of cis-chrysanthenol (4) were in agreement with those previously reported in the literature [2, 3] . The stereochemistry of the hydroxy function was ensured by the chemical shift of C-7, drastically different to that of the trans-isomer [4] . The structure of cis-chrysanthenyl acetate (1) was established by comparison of its 1 H NMR spectrum with that reported in the literature [2] . To the best of our knowledge, the 13 C NMR spectroscopic data are reported for the first time (experimental) and are in agreement with the structure.
The detailed analysis by 1D and 2D NMR spectroscopy of cis-chrysanthenyl hexanoate and cis-chrysanthenyl octanoate is reported in Tables  1 and 2 . Carbon chemical shift assignments were obvious by comparison with those of cischrysanthenol [3] and α-pinene [3] . Signals of protons were assigned using the HSQC spectrum. All the assignments were confirmed by examination of the HMBC connectivities. The cis stereochemistry was ensured by the lack of coupling of proton H-7 and other protons of the molecule. The influence of the length of the side chain on the chemical shifts of the pinane framework is negligible.
The mass spectra of the two chrysanthenyl esters exhibited several identical ions belonging to the pinane framework. They differed substantially by the two ions at m/z 99 and 127, belonging to the acidic chain of the esters.
The structural characterization of these two new naturally occurring esters increase the list of cis-chrysanthenyl esters found in plants (acetate, propionate, butyrate, isobutyrate, valerate,
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Experimental
NMR analysis: NMR spectra were recorded with a Bruker AVANCE 400 Fourier Transform spectrometer, equipped with a 5 mm probe, in deuterated chloroform, with all shifts referred to internal tetramethylsilane (TMS). 1D and 2D NMR spectra were recorded using Bruker microprograms.
GC and GC/MS analyses: GC analysis was carried out using a Perkin-Elmer Autosystem apparatus, as previously reported [7] . Retention indices (RI) were determined relative to the retention times of a series of n-alkanes with linear interpolation ("Target Compounds" software from Perkin Elmer). Mass spectra were recorded on a Fisons MD 800, equipped with fused-silica capillary columns Rtx-1 (polydimethylsiloxane).
cis-Chrysanthenol: cis-Chrysanthenyl acetate (105 mg, 0.54 mmol, 98% by GC), dissolved in 15 mL anhydrous Et 2 O, was carefully added to a suspension of LiAlH 4 (58 mg, 1.53 mmol) in 20 mL anhydrous Et 2 O at 0ºC. The mixture was stirred at room temperature and then refluxed for 3 h. The reaction mixture was hydrolyzed by addition of a solution of 15% NaOH (4 mL) and cold water. The organic layer was separated, washed with water to neutrality, dried over Na 2 SO 4 and concentrated under reduced pressure. Cis-chrysanthenol (81 mg, 0.53 mmol, Yield = 98%, purity: 98% by GC) was used without further purification. 1 2 Cl 2 (16 mL or 7.5 mL) was added drop wise. The mixture was stirred at room temperature and then refluxed for 5 h. The mixture was poured into cold water (100 mL or 50 mL). After decantation, the organic phase was separated, washed with water, dried over Na 2 SO 4 , and concentrated under reduced pressure. The crude ester was purified by CC on silica gel 63-200 μm. 
